Abstract
Objective-To assess the actual impact on coronary mortality of equipping ambulances with defibrillators. Design-Retrospective analysis of routine medical and legal records of all those who had a cardiac arrest attributed to coronary heart disease occurring outside hospital in a defined population before and after the introduction of Heartstart. Setting-City of Glasgow, North of the River Clyde, 1984 and 1990. Patients-296 and 267 men and women aged 25-64 inclusive in 1984 and 1990 respectively who had a cardiac arrest outside hospital which was attributed to coronary heart disease (International Classification of Diseases codes 410-414, ninth revision). Results-The impact on coronary mortality in 1990 of equipping ambulances with defibrillators concurred with the earlier prediction of less than 1% of all coronary deaths. The circumstances of cardiac arrest were largely unchanged; most occurred outside hospital in the victim's home and the principal witnesses were members of the victim's family. A call for help before cardiac arrest was made in very few cases and cardiopulmonary resuscitation was attempted by laypersons in less than a third of the deaths they witnessed. There was a significant increase in the number of cardiopulmonary resuscitation attempts made by ambulance crews (16% v 32%, P < 0.01).
Ambulance crews, however, still attended less than half of all cases (44% and 47%).
Condlusion-The impact of equipping ambulances with defibrillators will remain small unless strategies are introduced that focus on improving the public's response to coronary emergencies by calling for help promptly and initiating cardiopulmonary resuscitation before the arrival of the emergency services. (Heart 1996; 75:195-199 8 An earlier study using 1984 MONICA data predicted that equipping ambulances with defibrillators was unlikely to have a significant impact on coronary mortality unless there was a substantial increase in the proportion of patients who received medical attention before fatal collapse or bystander cardiopulmonary resuscitation, or both.5 The information collected by the Glasgow MONICA project since 1988 allows an evaluation to be made of the impact of the initiative on coronary mortality in North Glasgow.
The aims of this study were: (a) to evaluate the impact of Heartstart on coronary mortality in a defined population in 1990 by determining the number of lives saved in relation to the total number of out-of-hospital cardiac arrests attributed to coronary heart disease; (b) to investigate the circumstances of the deaths in order to determine which, if any, might be amenable to intervention; and (c) to determine whether there have been any changes in the public's response to coronary emergencies between 1984 and 1990.
Patients and methods
The study population consisted of all persons aged 25-64 years inclusive, resident in the city of Glasgow, North of the River Clyde. Patients with cardiac arrest attributed to coronary heart disease which occurred outside hospital were identified from data routinely notified to the Glasgow MONICA Project coronary event register. The main sources of case ascertainment were computerised hospital discharge data and deaths notified by the Registrar General for Scotland.
Patients in the present study were registered from these sources if they fulfilled the criteria for age and residency in the study population as defined by postcode, and if the diagnosis made at death or hospital discharge, or both, was classified within the range 410-414 of the International Classification of Diseases, ninth revision. Each registered patient was investigated by retrospective analysis of all available medical and legal records.
For the purposes of the present study additional data were included from the Heartstart project, comprising a computer listing of all patients in Glasgow in 1990 in whom defibrillation had been attempted by ambulance crews. Patients appearing on the Heartstart printout but not on the MONICA register were identified and cross referenced against the hospital discharge computer printout and Registrar General printouts for 1990. Patients in whom the diagnosis made at death or hospital discharge, or both, was other than coronary heart disease were not included in the present study.
As far as possible the methods employed in this study follow those of the earlier study.5 Accordingly, the present study was based on all patients with cardiac arrest attributed to heart disease and not solely those fulfilling WHO MONICA diagnostic criteria for definite or possible myocardial infarction, or those with insufficient data. Both studies therefore investigated more patients than those defined as myocardial infarction by the Glasgow MONICA register.
Each out-of-hospital cardiac arrest identified from the aforementioned sources was investigated to ascertain the previous medical history and the circumstances of the arrest including any attempts at intervention.
Results
A total of 267 cardiac arrests occurred outside Table 4 Relation of a previous history of coronary heart disease to the timing of the call for help in patients with known symptoms (1990) (table 6) . Although the proportion of deaths witnessed by ambulance crews and general practitioners increased in 1990, the increase was small and did not achieve statistical significance. Between 1984 and 1990 there was no significant change in the number of cardiopulmonary resuscitation attempts by lay persons. In the cases they attended ambulance crews were twice as likely to attempt cardiopulmonary resuscitation in 1990 (32% v 16%, P < 0.01).
Discussion
Heartstart had little impact on coronary mortality in North Glasgow in 1990. Four people survived cardiac arrest in the community and only two of these survived to leave hospital. These survivors represent less than 1% of all coronary deaths under the age of 65 in the study population. This finding concurs with the predicted impact of equipping ambulances with defibrillators on the coronary mortality of this population5 and is significantly less than the 10% survival in patients attended by ambulance throughout Scotland reported by Heartstart. 8 Comparison between studies that examine survival from out-of-hospital cardiac arrest is difficult. Numerators and denominators may not be consistent between studies resulting in survival rates that are hard to compare.9 The present study included only patients aged under 65 in whom the underlying cause of cardiac arrest was coronary heart disease, and to assess the impact of equipping ambulances with defibrillators on coronary mortality expressed the survivors as a percentage of the total number of coronary deaths in a defined population. By contrast, Heartstart used as the denominator all patients attended by ambulance crews regardless of cause throughout Scotland. Heartstart results reflect survival only in those patients attended by ambulance crews and cannot be interpreted as a 10% reduction in coronary mortality. Similarly, a later study carried out in Glasgow Royal Infirmary,'0 which identified 13 survivors from out-of-hospital cardiac arrest, used patients seen in the emergency department regardless of age, cause, and place of residence as the denominator. When the difference in denominators is accounted for only four of these patients would fulfil the criteria for inclusion in the present study.
The American Heart Association" emphasises the concept of the "chain of survival" in By examining the circumstances of cardiac arrests outside hospital in Glasgow in relation to the links in the chain of survival and experiences elsewhere, we can identify local strategies which may have an impact on coronary mortality.
EARLY ACCESS
Recognition of symptoms While significantly more people called for help before fatal collapse in 1990 than in 1984, most calls were delayed until after fatal collapse. We are unable to distinguish those who failed to recognise symptoms from those who did but were reluctant to call for medical help. It is likely that the delay in calling for help is due to both factors since evidence from this study and others indicates that a previous history of coronary heart disease does not influence the decision to call for help.'2 1" Public delay in calling for help has been identified consistently as the most significant factor in the delay from onset of symptoms to definitive coronary care."3 14 Campaigns to reduce the delay in calling for help have achieved varying success. In King County Washington, a multimedia campaign to educate the public to recognise coronary symptoms and the importance of calling the emergency service promptly achieved no significant reduction in delay.'5 A similar campaign in Sweden reduced the median delay to arrival at hospital from 3 h to 2 h 40 minutes.16
The British Heart Foundation's guidelines for the early management of myocardial infarction'7 suggest targeting education at those with known coronary heart disease and their families. There is a strong argument for adopting this approach in Glasgow. About half of the patients who experienced symptoms before fatal collapse had a previous history of coronary heart disease and most fatalities occurred in the victim's home in the presence of family members. If these guidelines had been in place in 1990, this approach may have prompted a swifter response to coronary symptoms in 41 patients, representing 16% of all community deaths. It may have resulted in help being sought before fatal collapse in 24 of these patients. Education campaigns should focus on individuals known to be at high risk and their families and include instruction on how to distinguish angina from an acute coronary event. Patients and family members should understand that denial is a normal but inappropriate response to acute coronary symptoms. Cardiac rehabilitation programmes are an ideal starting point for such education, but the message needs to be reinforced by general practitioners, practice nurses, or extended cardiac rehabilitation programmes.
Activation of emergency services Most calls before fatal collapse in 1990 were made to general practitioners, while only one third was made to the ambulance service. Another study in Glasgow has shown that the delay in arrival at hospital was 75 min longer in patients referred by general practitioners than self-referrals."3
Persuading the public to contact the ambulance service in preference to their general practitioner, however, is difficult to achieve. While some education campaigns have succeeded in reducing the delay by people who call for help, they report no success in increasing the proportion of people who call the ambulance service in the first instance. '5 18 While the public remain resistant to such advice, general practitioners should be encouraged to request the attendance of an ambulance before travelling to attend patients with a suspected coronary emergency. It may also be worthwhile for the ambulance service to publicise that they will respond to calls from the public.
The ambulance service appreciates the need to respond quickly to coronary emergencies but a rapid response in city areas can be hampered by heavy traffic. Since use personal time and money were some of the reasons cited. Training provided in the workplace, schools, and colleges may overcome some of these obstacles. Cardiopulmonary resuscitation in schools is strongly advocated in the Scottish Health Service Advisory Council's report on cardiopulmonary resuscitation. '9 Targeting the families of middle aged people or those with a history of myocardial infarction is an alternative approach to cardiopulmonary resuscitation training." ' Efforts to reduce pre-hospital coronary mortality in Glasgow have focused on the latter two links in the chain of survival, namely early defibrillation and early advanced care. The impact of Heartstart on coronary mortality in Glasgow will remain small without more vigorous attention to the early access and early cardiopulmonary resuscitation links.
